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Foreword

This Atlas of aerial photographic lenses “Russar” designed by the supervi-
sion of Professor Mikhail Mikhailovich Rusinov(1909~2004) has been issued in
connection with his 100™ birth anniversary celebrated in 2009,

The author of the project and initiator of this Atlas is Wei Guanghui, Pro-
fessor of Beijing Institute of Technology. He knew M. M. Rusinov personally,
and had an intimate knowledge of his works in the area of aerial photographic
optics by the Atlas which had been prepgred and compiled by the senior research
fellow of the Central Scientific Research Institute of Surverying, Cartography and
Aerial Photography(ITHUWTA u K), N. A. Agal’tsova. Besides, the Atlas was
demonstrated by the Chinese engineer in 1989 in Harbin where M. M. Rusinov
and N. A, Agal’tsova gave lectures.

The Atlas is supplemented with new optial schematics of the aerial photo-
graphic objective lenses. The main difference lies in the tables attached in the
Appendix which specify the design data of all lenses. Hence, this Atlas not only
represents a scientific interest that makes it possible to trace the evolution of
wideangle aerial photographic optics, but also has a great applicative value as the
use of tabular data of this. That lens may help(by simple proportional recalcula-
tion or by some modifications of optical schematic with aid of recent achieve-
ments, i.e. ,PC-based analysis programs, and new optical glasses,etc. ) to pro-
duce a lens with new performance capabilities corresponding to the specific tasks
imposed on the developers.

The following is several key points of the creative biography of M. M. Rusi-
nov, one of the most distinguished optic scholars of Russia. M. M. Rusinov is the
founder of the scientific school of optical computing in the area of composition of
differently-purposed optic systems. He is the author of the first wide-angle aerial
photographic lenses “Liar-6”(1934) and “Russar-1”(1935) in the world which
made a real revolution in cartography of the earth surface. Instead of patchworks
and pictures mounted of images made by many aero-photocameras, it became pos-
sible for the experts to receive photographs with wide angular coverage. This has
significantly speeded up and facilitated compilation of topographic maps.

In 1939~ 1940, wide-angle aerial photographic lenses “Russar-21 ~ Russar-24”
were developed based on the scheme invented by M. M. Rusinov. These lenses




had the angular field of view ranging from 122° to 140°and provided significantly
better light distribution in the field of vision comparing to that of the Lambert’s
law. The optical scheme of these “Russar” lenses has been patented in the Great
Britain, USA, and France. It was used as a prototype for Aviogon lenses of the
Wild Company (Switzerland). The most marketable lens of the like schematic
lens was “Russar-29” with focal length f = 70mm and angular field of view
20=122°. The invention of this lens made it possible to complete mapping of all
USSR territory in scale 1 :100000 by the midst of the 1950s. This was accom-
plished not only fast enough but also with high resolution quality that could not
have been achieved before.

Enlargement of the view filed of that aerial photographic lenses above 120°
called for further development of the light distribution theory and development of
new lens structurs. This new design featured the installation in front of the lens
of a negative lens with a deep inner aspheric surface and magnification ratio
significantly lower than one. This new scheme was used for development of super
wide-angle aerial photographic lenses “Russar-32” (1947) and “Russar-38”
(1953), with f/=36mm and 2w=148°. The most popular was lens “Russar-62”
with f/=50mm and 20=136° developed in 1965.

This unique lens was second to none in the world practice due to its out-
standing wide angle properties and more uniform light distribution (off-axis illu-
mination is 23% of the illumination in the centre) with considerably high image
quality. Its main advantage lies in the possibility to capture large areas with only
one shot. That is why it was widely used in aerial photography for geologic delin-
eation,

The transition to middle-scaled and large-scaled cartography techniques re-
quired a sharp improvement of both representational and gauging properties of
aerial photos. Modification of “Russar-29” lens series has been carried out in two
directions, 1) by development of more sophisticated core component, and 2) by
separation of the exterior negative meniscus (caps). Following the first direc-
tion, lens “Russar-71” (£ =100mm and 2« = 103°) developed in 1973 was the
best design work. As to the second direction, the most distinguished were lenses
“Russar-67”, “Russar-73” and “Russar-79” with f =70mm and 2&=120".

The Atlas also contains some schemes of special-purpose “Russar” lenses.
For example,long telephoto lenses “Russar-77”(f =3m) and “Russar-78”(f =
4. 5m) have been designed for space/satellite observations. Reproduction lens

“Russar-70%” was used in a photo transformer for processing aerial photos.




Wide-angle and high D/f" projection lenses “Russar-82™” with focal lengths
100mm and 50mm are designed for projection of transparencies to large screens.
Wide-angle catadioptric aerial photographic lenses “Russar-66™-” and “Russar-
69M-", with f'=70mm and 20= 120°,are a kind of special case as they make use
of aspheric specular surfaces of the second order by virtue of which images have
received practically diffraction limited quality. One of the last lenses shown in the
Atlas is worthy as well. It is aerial photographic lens “Russar-93” (' =100mm
and 20=100°) with an enlarged aperture ratio 1 :4. 5. This lens has a specific
scheme of asymmetric type but, at the same time, it is a strictly distortion-cor-
rected lens.

Invention and modification of wide angle aerial photographic lenses were the
lifework of Mikhail Mikhailovich Rusinov. The priority and significance of his
works in this area has been recognized abroad as well. In 1972, he was honoured
with the E. Losseda international award of the French Academy of Sciences. In
1982, M. M. Rusinov(Research Director) received the highest government deco-
ration in the USSR, Lenin Prize in Science and Technology, for development of
lenses of the third, forth and fifth generations used in cartography. At the same
time, N. A, Agal’tsova, his follower and colleague, also became the Lenin Prize
winner,

The Atlas has been compiled by N. A. Agal’tsova (schemes, diagrams,
graphics, appendix,and foreword) and Wei Guang hui (translation into English,
editorial and publishing issues). We hope that the Atlas will be of great use and
interest for experts dealing with design and development of optic systems,
university teachers and undergraduates.

Authers of this book are grateful to Professor Li Lin of Optical Electronics
College, Beijing Institute of Technology. He attentively read and revised the
manuscript of this book and gave useful comments and suggestions.
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“Russar-1"$) 85
(Objective Lens “Russar-1")
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“Russar-1"85 LS5

(Constructive Dates of “Russar-1")

E1
(Table 1)
BREREFS FHEES
r d np YD ¢D
(Surface No.) (Sort of glass)
1 15. 00 29.58
5.0 1.5100 63. 35 K3
2 18,535 29. 68
1.4 1
3 9.73 19. 30
1.59 1. 6475 33. 86 TF1
4 8.162 16. 26
19, 31 1
5 —18. 535 29.18
5.0 1. 5100 63.35 K3
6 —15. 00 29.42
0.0 1
7 oo 61,42
2.8 1.5163 64, 05 K38
8 oo 64, 98

F'=97.335; S%=75.499
LB MEELE 4 K 8. 16mm, H42 ¢ =13. 08mm

(A. d. at 8. 16mm from the 4'* surface, $, =13, 08mm)
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(Objective Lens “Russar-2")
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